The delayed rectifier channel current IK plays a key role in the control of programmed cell death by PACAP and ethanol in cerebellar granule neurons.
Alcohol exposure during development causes severe brain malformations, and thus, identification of molecules that can counteract the neurotoxicity of ethanol deserves high priority. Since activation of potassium (K+) currents has been shown to play a critical role in the control of programmed cell death, we have investigated the effects of ethanol and PACAP on K+ currents in cultured cerebellar granule cells using the patch-clamp technique in the whole cell configuration. In the presence of the fast-inactivating IA current blocker 4-AP, a focal application of ethanol (200 mM) in the vicinity of granule cells provoked a robust hyperpolarization and a marked increase of the delayed rectifier IK current. Addition of PACAP (0.1 microM) in the bath solution prevented ethanol-induced membrane hyperpolarization and suppressed the stimulatory effect of ethanol on IK current. These data suggest that ethanol alters neuronal survival, at least in part, through activation of IK, and that PACAP abolishes ethanol-induced cerebellar granule cell death via inhibition of IK..